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§8. Construction of Fast Scanning Fourier Spec-
trometer (Michelson Interferometer) for 
LHD 
Nagayama, Y ., Kawahata, K. 
A fast scanning Fourier spectrometer, which is 
sometimes called "Michelson" or "FSMI", is 
under construction. This system can be used to 
measure the electron temperature profile. Its broad 
spectral range allows the entire electron cyclotron 
emission (ECE) spectrum to be measured, so that a 
judgment can be made about whether superthermal 
electrons make a significant contribution to it. In 
this fiscal year, the spectrometer has been installed 
in the 1F LHD diagnostic hall. 
Figure 1 shows the schematic drawing of the 
SPECAC Michelson interferometer. The 
interferometer includes two grids of parallel 
tungsten wires. The frrst of these is used to accept 
the desired polarization mode of ECE 
(extraordinary or ordinary) into the interferometer 
while rejecting the unwanted mode into a dump of 
microwave-absorbing material. The second wire 
grid splits the incoming light and directs the 
resulting two beams to rooftop mirrors. The upper 
mirror shown in Fig. 1 is fixed, while the right-
hand mirror reciprocates. These two beams 
recombine at the beam splitter. Finally the light is 
focused into the hot electron indium antimonide 
bolometer, which is cooled to 4.2 K. 
The effective scanning length to obtain the 
spectrum is 46 mm, while the maximum scanning 
length is 49.5 mm. The scanning rate is typically 
20Hz. Therefore the the high resolution 
spectroscopy can be obtained over the spectral 
range 2 - 60 cm-1 with a resolution capability of 
0.1 cm-1. The signal is digitized every 40 Jlm by 
the LeCroy 6810, 12 bits digitizer, and is analyzed 
with a VAX station. 
The raw data of the scanning interferometer is 
a symmetrical inerferogram F(x). The relation 
between the spectrum B( cr) and the measured 
interferogram F(x) is as follows: 
B(a) = 4Jl(x)cos(2nox)dx 
where x is the path difference, and cr is the wave 
number. However, a practical interferometer 
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cannot have a maximum path difference of infinity, 
so we actually scan over a truncated, fmite range of 
O<x<D. The result of this truncation is a loss of 
resolution and the introduction of spurious 
features in the calculated spectrum. However the 
spurious feature can be reduced by the reduction 
of abruptness of the truncation at x=D. 
Figure 2 shows the spectrum of the 168 GHz 
test microwave, which is generated by the Gunn 
oscillator. This preliminary test is satisfactory. 
The assistance of S. Hidekuma, M. Kojima and 
N. Sakakibara is sincerely appreciated. 
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Fig.1 Schematic optical layout for the test of the 
fast scanning Fourier spectrometer. 
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Fig.2 Fourier spectrum of the test signal, which is 
generated by the Gunn oscillator with the 
frequency of 168 GHz. 
